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(54) PRODUCTION OF LENS SHEET 

(57)Abstract: ^ . ,^ u 

PURPOSE: To efficiently produce a resin molding to which lens patterns of lens molds can be 
precisely transferred and has rugged shapes on the surface, and from which the excellent lens 
sheets free from generation of bubbles, unequal thicknesses, etc.. are efficiently produced. 
CONSTITUTION: This process for production of the lens sheet consists of a first resin injecting 
stage for injecting a first active energy ray-curing type resin into the lens molds having the lens 
patterns formed on it by using a perforated nozzle provided with plural pieces of nozzle holes of 
10mm or shorter pitch and 1mm or smaller diameter, a smoothing stage for smoothing the 
surface of this resin with a smoothing device, a second resin injecting stage for injecting the 
second active energy ray-curing type resin, a laminating stage for superposing a transparent 
base material on the second resin, a curing stage for curing the resin by irradiating the resin 
with active energy rays and a parting stage for pairing the resin from the lens molds. 
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[0 0 0 1] 

tC. :/Dv'xi'i'3 >5^Hf^-7'f iTD^W^Pi^'J— rJ' 
[0002] 

f 5.4f «igtg*ii:a«JHiJ2inxr«yi' ui^ h 

[0 0 0 3] L*^L/:^A*5. ltaiffiS!}SJc*V»rtt:*c€r 
i^iU-f X®*£at&®i^S!tt«U<> ifc«t«J/J>S/j:-y-fX 

[0 0 0 4] 

fit b J: -5 fr-5KJS] S14x4i;i'^-iB«ft; 

>X/t5'- > SWT -5 7 W:^;H^ >X*KiS"r 

tt. ll<C»RtttV»5l'>Xa©/^^'->J^«CJ:oT« 




2) fSBijpe-e 7 0 0 2 
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[0 0 0 5] c©J:5-^«?a©5!±*K±t-S;5rttib 
T#§l¥ 1- 1 9 2 5 2 9^iiaCHB«3nT^>-5 

ess © iteffi o <s v> ig?K u > XM c ^^&-r ^ c 

JO «, J:S£«filzil^&SfT*3/S:ftn«a?a©5!itt** 

*jni'feai±©^yi'tJS:o, ^tt©rfi]±*0«>fc«> 

©pgM^SttJftoTVifc. 

[0 0 0 6] t$Bi¥ 1 - 1 9 8 5 2 1 

tt, ^>XS©ia«5lC«f)!ijB*0S:}K*UT, TF-*«tt 

icif uja:vfTv»<:;&ffi**S36snTtiS. ci© 

i-5;S:5^J*lcfeUT'b. 7U:^JH/'>X©J:5*f^'tn 

«© w >x/"< i'— > &=rr •& 1/ >xs&fliffli"^^-&«' 

«. — a5S*L.fcSt?attW>XM©i!!iS5i:3?^S«<i:© 
[0 0 0 7] !^iB¥3-9 3 0 l^i5:«lC«, 

u^xscaAUfc® 1 ©i«jiiaci?tcfB^u«:^}as, 
m 2 ©wsB«©ttA*ll 1 ©«iiBaE©ttA:*iSjtia«::«f 
isicaAUT, k>xs!rt*^6ifbai-r;^i***tis{s^n 

Tt»^. b*^L/» c:©^FffiC*^^T"b, ■€-©aA:*i?iic 
M«-te<WIB»ffl^l - 1 9 8 5 2 l-^^«©«-&i:ll 
^?a©«tb?&^ik>cff5Cia:ttBSir*5. •^-ci 
-C. 2|i:5S?B©aWtt, ^)a^tCJ;iV>X^<:R8©?S:t>ii! 
50 fi,«©l^>X->-hSSft?JJ:<^-r«ct«-*«. 
[0 0 0 8] 

[SllSS«StT-5J£:«)©^B;] ±IBt«* 

lBSffl<r»»:^>X->— h©«jg;&Slc^v»T«3Slft*t* 

fTo;tiie«, 2(t5!igi-pj^L«:'fe©-C&^.. -ttS-ti^. 

^%m(Di'>X'>- h<Dmt^m\t. v>xn9->t^ 
. jgissnfcW>'XfflK» i©sttx^;i'4s-ii«'fba!« 

JB*Ky5=-l Omin£<.Tr®g*nmmetT©/X;i'5^ 

s«»fflKttfc^?L/ x^w^&ffl v^raAfsm i ©sssg 
<w aAxet, ^ 2 ©sttx:?^;i'^-«a®^kswjB«aA 
-r<&;g2©«»iig&Axs^. Airefg2©«tffijitcs^s 

tJ^aia-S-tJ-fr^aaxSi:, Sttx:?.;i/^-«l*Bg|* 

bTWismsB&si^bT-ss-rbxgt. laiaw^xi!*^^ 

tai2«Jfli&«il!T5IBS!Xgi:36»67S:^ 11 1 'fet^ai'^* 

[0 0 0 9] 3t:55?g©J:575:*a«ii©^>Xg5SrWr 
iW>X->-Hc*sViTtt, U>XJfeig«85'£J^fi£-r2.W 
|g (^l©«tJIB) tbr, U>X/'^3'->®««Ja:e^ 

It. ^>xsic^-r?)^tn4, iiftfaft^©i^tt*i3i*s 
5» n, ttttw*s«©ffiv»i»«gfflt*^ffiffisn<5. L*^u. c 
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[0 0 10] *5s?Bic*3V»T<£ffi-rs^/X;ntt,: 

0 1 Ufc J; 5 \Z, y X;i'*fl:C-;tMIB 3 T 

7^: 2 <DieS*« 1 mmfitT'C* 0 > / X;!/?^ 2 A« 1 0 mm 

a-csiM-r-siiaic. iiS5L'fcyxJi/;Ac2*>&tt«tafT 

T^^tiOTJbO, c:©iftJe)lC«/X;i'7^2S: 1 Omm 

IRHtJS-S. »*b<«, /X;l/J^2 0t;y5^*»5~l 
OmmO*Bffl-CfeS. y XJW;^ 2 ©itS** 1 mm 

#?Ly x;p i tcs*jig?««:«t*&-r<b3ta4?> 
y?£^?±bfciBic. ®ai}K3iVX;i'5^2*^6jinTU> 
xsi±tjiST$n. ■?-nfcj:r3TaxL'fc»igiac«fK:« 

g*tO. 5 ~ 1 mm©<SKT?a&-5. 

[0 0 11] fiiT, 5|cfgM©iiifi*fe&iaiice<eoT» 

5'->*JJg^StlfcU->Xl!4&*¥tiaB-r«. 

U'>xffi4c, iaifc^L.&^^/x;nsfflv»T?gtt 

'v©SJ)!Mffi 5 ©e*i(&«, «Mgjat^'>!7lC»iRL'&5eft# 

[0 0 1 21 «fjifflt©aA»ctt, #niyx;n&V'>x 

Xa!7'vaXSff5«-&ttt. ^>5F:^'3.9— V'>Xy:« 40 

>'©e^^ri«ijc»-pT#7LyX;n a 
yv^)W>xn9—><r>Wi'i^n<r>nm^^\z^^x^ 
LVi. ::©j;5:^#7Lyx;n©SfB!itt. ax-r^wsg 

IS 5 ©<SS*< 6 0 c p s £t-L©«-&lCtt. Hflgffi 5 *t V 
>XS!©flafSiK^T«PB!|-r-5::t*«il>?a:<ttO. t»ffi 

ae 5 *tv>xM©[as8i-«$T-r 5is©«^aj>fc±*a 

[0 0 13] #?LyXJH*>6l'>XS4'^«:lH a? 



4*ra¥6-6 7 0 0 2 

4 

;sn«.i»flaffi5©stt, /x;i'7^2©t:>y5^3, 
;wx 1 »c}g^bity xjw;t2 ©HSfc*iJ:i;^?L/x;u i 
©»»jas«*«bx»i»-r-6j:t**ff*ut>. ■r;s:*3 
■6. ^ayxjn cj^*SL'fcyXJi';^2®fflSc&N<H, 
yx;w;^2©fc;v/5=-3 4Pcm. *?Lyx;n©#S!)ji 

KSV cm/mi ntUfc«-&fctt. «tJij«2lfflcau 
(cm' /min) li^CSCl ©«ifflT?»-5::t*»»* 

[0 0 1 41 
[ftl] 

0. OINPV^U^O. 3NPV - • • (1) 

cntt, «jiBffltsiffiau*to. 0 iNPV5fciaTa&* 

1, W>XS4±TraAUfc«liJK5*«5F3iai;te»iRi 

0. 3NPv&ja^ii, «jBac©fi**ia«i 
[0 0 1 51 ^^?Lyx;n©fis**v>xs4©:&aj; 

»C, U'>Xa!4S«tSia-a:TaXS:fT^ili:*^T^2.. 

;i(Da-&©axxe€r7i^"riRBS0*Bi6jcs^bfc. 
XM4tiaiot»«9&KHbT. ^?Lyx;n©^s():^ 

tt, ^^?L y XJH © 1 lHl©i^9iffiA*^iKtT bfcWf ^T?, 

#?iyx;n©ss^*j£itw>xi!4^£^!ai3-&T> 
©#^5Lyx;n©i»»aASfT^>. c©i6i^«:W'>xa! 

4©g$^>/5:VtJSDjgLT. k>XS!4^ffit«fSiJS 5 

*j^-jcaA-r-5. ^?Lyxjnic*SEj»!a:©sg 
ffl-fe >-tJ— 1 0 It, u- >XM 4 ©asaB&ffl» ufc 
l^;iSnr«Hiii«©2l«&^?±^^ -ss ->-'!r >x satf c t 
dt:i©iLvs. c©«^. ^?Lyx;n*«f!&s-ti-sf^ 
0 1 1/ >xs 4 *is£«ifcj^iiis-e-5 c t fe-r 

[0 0 1 61 *:«§g-C(effl*nsV>XM4tlxTtt. 

F«j®lcSJ[©W>X/'^^— >£JIJ^l'&t)©"P*0> ;^ 

v»iB. jKU7t5^;W'^>5^>«Jii«©'&«»)!i«©*>© 
^*<ffiffl-c€-5. c:©j;'5;a:«Jsnc#a^s»^ 
il^bfc'b©-*», ^y4^SI6Ujt'fe©-e*t3rt>J;v». 

[0 0 1 71 mi©isfjBaAxe*»^&w>xs!4 

ic> mi©SfJiiac8*«aA^^nfct'>xs4tt, 
?jcffl-r?>:ayxjn i i:a«:ij±(Of«iiac*Kv»jitrK 
5iyx;n 2=£iS!HUfc¥«fl:sasaijfi^-&. 

8*tW>'XM4©U>XA:5'->Da*Sl 3©*-lc:SS-r 

tt. iftaabyxjn i*i&i^cHiUitx7-cJ:-3Tsi*fij 

©8*j!ij«l 4«fftfii[$-a:TV«fl:=£fT5t)©t?. fRffliS. 
*fc3!!l3lij©«ffilfi 1 4SK5I/X;H 2 7l>^®5lbT, 
aa^«i:«:o&JS!*IH©t9fKiK 1 43><fft»LT¥«^ba 
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[0 0 18] JF«ftxsic;*:v»-c, j6mic«i;t»i© 

Sx:1i;i'^-«&fiBltsn. i£A*nfc»lolBllijBt8 

[0 0 1 9j mi OT?Sft:x5gTBa«snsffittx^;i^^ 

— IStt. mSt&i}^ 3 2 0 ~ 3 9 0 nmCDSt^flaitS-C 1 
0~1 0 0 OmJ/cm' "CS^iltTlWSUVi. iltl 
tt, BBStfi**! OmJ/cm' tSliOffi^bS 
JS*titff-e:T, ^2WtMJ®oaAtJ;;5j?SStt-^^ja5! 
*<0JgHt;S:5:tJi)Ta&-5. j£ic, R9StS*^l O O Om 
J/cm» SiBjtSi, ||2fi!)|»«Bti5!5a5«tt3a«fiTb 

&D, ® 2 c!5«iiaA^OTffii£x^;i'^-«©Ba«ic i 
arsttx^jw^— «*«airt-*iitKj;tjT, «i© 

[0 0 2 0] ift*. ±iB®i:53S:lll«>«fl:xettiJ5.S 
(CIS i;TiSii-«<fc m 1 rol«Si&®^b*fctt¥®fl: 
S1J;S:ViTm2©«Ji=&i£AT-5«'&{c:tt, ^lOfflJB 

[0 0 2 1] ®l<Z)tSfJgaAXefi^OU>XS!4Ctt. 
m2©«JliffiAXiB*ff5. H7C. |g2 05«JiBaAX 

Sg^ 1 7 OaAtt, D— Jl/H— 3'— 1 8 ^<O^J|l|fe^^ 
B&ffi V^T^ 1 ®«iMJS 8 ±t— ^OJ?STi3EA-r<b. 
i3.3s. n-;wn-tS'-i 8®ftteOC. S/^Pi'Xi'U- 

V>TaAUT"bJ:V». ^ 2 ©IStllB?* 1 7 t UTJt 




) !|$l8¥6-6 7 0 0 2 

gSOSI 1 <o«li® 8 -hJc:^ 2 OTSJiiiiS 1 7 ©SJSBJa* 0 

2Wl»lil 7*a^&bfcSI^St* 1 9*fflSUT. dtl 
«»1 ©«*BBe8±CSta^t>-a-«c:i:t)T?«2.. * 
It, l|2©«tfllijKl 7i:UTJt<ftW®ttffi©'b«>*i£A 

•r<s«-&ctt, ^i©»iiattA«cfT5i^«7a:¥i&^bx 

1 [0 0 2 2] ||2©»jai 7 SftAL'fcl'>XS4lC 
tt. H8t«lliSS^bfcJ:5lc3egS«l 9 2r2ia-&t) 
V >Xm 4 ®«865 2 0 lcaws« 1 9 ©«8S6 2 1 
S^a**, D— ;l'2 2$^L»TS4a^to-&Tt»<. c 
^*J©SJllgS9ctt. a— ;U2 2©jtff:;^i6i»-5t/i 
tt^jas5*^e*-A— 7n— a-e-. w>xs!4©t*j- 

|g5L/ibs$t«J©WliS%S2 37»>e@jRi;. ttia^ 

©jaasjsbfcaicwafaAJcfieffl-r^ c 

aws*H9tt> n— ;y2 2C«>t>-tt-5±^fcEaUT 
a*a-&t>-&*ci:*W*K'^ Sfc. •(SM-r^n-;i'2 
? 2tt. Ii[g2 5 OmmfilTe*©:*:€a*W*L/V». 2 
IBS^Wl 9d<a-;i'2 2A^f)HinTia«*nfcO. n— 
^1^2 2©ii:g*J2 5 0mm?£jB;^4:;*:^S©feoSfi£ffl 

ufcjg^ictt. ss2©«tiigati 7©^ffi«c*i;fcdb«Bt 

SWStt 1 7 dt, D— ;i^2 2 1 9 ttHIB 

jSci 7 i;©*3tE©s*3i-&*5-&{a:B*»e.nnfcttBT^M 
L/TSfe^t)sn, a?BS«i 9 tssiiSti 7 i:©rac 

[0 0 2 3] *5l?g-Cttl9*n5S?qS«l 9 LTtt, 

? t»«t. jBrfi-^-ao^cioTji&ssia^A^ffiT-r**© 

©33p'J-7— ?»JpU^— Ta-f^a^W&n-S. SiaS 
ttl9©J9$H, fiHiX^Jl-^— »®Sifitt^l®<'»1* 
«©«;*(*» 6 3 min£tTTr&-5Cli:7!i*»*L'l'». 

7 i/'^;i'U>x-^u>9^=*^3.7— w>x^©s^xi' >; 
-^fflwu^x^tcffiffl^nss^tctt, #s«^ffifi 

7 ©fii!E«©^^ttS3?ltt--& 1. 1 mmeiT-C** t 

[0 0 2 4] ]SQQS^2 %£^-g^:biir/t^. SQ^S^ 1 
9 ©±75r*» 6SttX:*i;P=^-»*ffiWlxT«li}«S«fl; 

a-B-?). ;i©^afl:xgc:fcViTt±. sex:^iji/^-«l© 

ffiffl-rssttx;^;i/^-«®{tSt»flMo«SCJ:oTa 
ICftjSans. «tJB©K^iSF7a. SMSttl 9©fflg5 
SffiJ$UTW'>XS4!6»6Ra!UT, U>X>'-h&# 
•6. 

? [0 0 2 5] 2t:5sgqTffi;Ban.5Sttx;?i;i/^-s«^fc 
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#ll¥6-6 7 0 0 2 
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20 



u c^^') 7i"J ^^*«^^f ens. cinett. * 

tt^fifcffillL^VM53*»J:V». ri^J, 
[0 0 2 6] :*%?3lC:feViT«. M 1 (OffittX:*^ 

[0 0 2 71 «1 ©WIKtUTtt, «^baroaiatt*«!i5 
tC»*L/<ttl 0~4 0 c p so*ss©fe©tra6-5. c 

ntt. aA^©«6ffi**i 0 0 c p s SjB^«i»iiiat«« 

<«JBifflfiK> 

7T>5"J;l'FA-3 2 IM 

^-firlf— A4 117 

y-l'-Vtf— A2 10 6 

^'d^zlT— 5 1 1 7 

- 2 -;*5^;i'- 1 -7x£;i'>''n/t> 
- 1 



30 



tuTtt. mz. ^mwtE.r-r^(^mitm^'rfso. ^2© 

[00 28] 

BigjC^UfcipJC. J9^E3mm<0 1 2 0 OmmXS 0 
0 mm<D>:#$a>||^S©ffilC7 U4-;H'>X/'^^— > 
Sr}^^b;tW'>XSa4«fflStU'fc. C®W>XS!4«3R 
#C«BU&.-^?L>'XJH tUTtt. ^-^ 3 5 0m 
m. itS2 0mm. rtS 1 0 mm. ^IS 5 mm© S U S 
3 0 4OX7^>U'XSlStitg0. 5mm©yX;i'J^2 

?L/ xjv 4 fc«. m 1 ©si^i-ais®'ftii«iifflt«r««&-r 
miRVs «iii«c^'>i'35»&«ig«t8««i&-r«. w>x 

M4 5mm©raiSS!£*3ti-C, ^?L>'X;1'4 $U'>X 

s! 4 oaff^isit Italic 5 0c m/»©3sa[-r^siis-e- 
;a:*<e.> 3 0 0 cm' /ij-©aA3aKtr«i ©t»Ji§«E8 

*W>Xl!4ti£AL-&. ^?LyX;H*^ ^>X^4 
&«i»fL/T10B©ttA*ii(*TL'fc&. U>Xm4^3 
0 0mmi»lft;S-&T2{Hia©aA«ffofc. P«©^JB 
•C 4 ©©a A«ff >XS 4 ±® JC« 1 ©WiKiS 8 

[0 0 2 9] mi (o^f[-mm{tmmm(omiii^oiM'o 

-CfeO, S[ia-C©tt«tt4 0 c p s -cft-^fc. 



5 OfiSX 



1 0 



4 OSfi% 



I. 5£fi?^ 

(±e«js[§©fttc?tLr) 



(6) 



DN- 3 0 OS!D a i c oXT/X;W S:4*IS:Sb 

^:/D'7-l 5«:«3RUT. 1 2 0 OmmAaT^a* 
SI D ®5I / X;H 2 1 6 €r»«U 

[0 0 3 0] ^^^Yb^fro^t^, 8*<Z>^5*;^^>:/ 10 

S3m/i^Tlx>XM4&M2a$'ii-. ^ 1 
9 0 nm<D«3S«S^1'«Ba«Stt. 1 5 OmJ/cm» 
[0 0 3 1] ¥®ft:*-&fclgi<o»IBH8JbJc:, 

•C, 01 1 lC^b}fe<fc5JC. 39BS«19^LT> W-^ 
X^4 <i:J5S[^-(7^:*:€?$-C. 1 mm(7>T^ U;U«J 

h (Hiiw-r3>tt3BriJ7u^^ h#o 0 0) 

-e(30«»;&*V'>Xai4<Dja«BJ;:»-r^>J:3lc»aL/ 
T. n-;i/2 2JcJ&oTgsei-Si:'5fc«t5L5^;0t^n 
-;l/2 2 ^I^T^itfcc lm/iJ^C0)gfl[TP'-;i/2 2 

U>XS[4(Z>-«aS*^^^a«il9Bicr^WT»»$i3: 

2 250«. l^>Xffl4<^ffi«SIBmTe^»um^-CD-;i/ 
2 2?&±#$i±T, a:ta'&t»ii-&il*Tl/;^S:. D-;l/2 2 
^UTtt, SCSI 5 Omm<D^mu—)V\Z. J I S::^A 

[0 0 3 2] 1 9 $fi*a-&tJti:fc W >XS! 4 

8 OW/cmCDSaWaSe. 4kWCD«^t3B^>:/ 

\^xmmm^^±\zm.^'^^i^. «ft:»Ta> i^>xs! 
&7u^;n^>Xv— htt. i/'>x*'\o^?acoasF*^ 
[0 0 3 3] immi 

^H/XJVl tVX. S$3 5 0mm. ffi[g2 0mm, 
rtg 1 0 mm. 5 mmO SUS304TP15A(O 
X5^>L^xaigJCIi[gl. 5mm(OyX;U;^2&5mm 
miBTS 0<H«JH»JL'fct)O*fl£«l/fceW1^«* IKJfiMl 

^:I^s<D5^^^-c7lx^;V'U>X'>-h^#fco #6nfc 
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V^)VUyXi^-h\Z^K^ ^>X^Si«:!£l^TV>fc, 
[0 0 3 41 VcMm2 
^H/XJUltVX. fiS3 5 0mm. 11^2 0mm, 
F^SlOmm, P^iSSmmcoSUS 3 0 4TP 1 5 ACO 
X5^>U'Xfif?lCDi[gO. 5mmCQyX;P7^:2^ 1 5m 

mmisiX2 ommw\visi^<D^mmiyrc£k^}t. ^«5« 
1 tmm<o:^mxyu^)vu>Xi^-h^mtto n^ti 
rcyu^j\^u>x>^-h\t. mi(omm&xxnx&m 
m(r>&Mt\^>xm±mzi^—i^&xt.y3i^'r. m i 

\Z^0 U>XiK:RB€:*UTVifCo 
[0 0 3 5] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] this invention relates to the manufacture method of a Fresnel lens or a 
lenticular-sheet lens used for the projection screen especially used as screens, such as projection TV and 
a microfihn reader, about the manufacture method of a lens sheet of having used the activity energy hne. 

[0002] 

[Description of the Prior Art] The method and resin board which carry out the injection molding of these 
resins, and a lens type are made to contact using transparent resin material, such as acrylic resin, 
polycarbonate resin, vinyl chloride resin, and styrene resin, as a method of manufacturing lens sheets, 
such as a Fresnel lens and a lenticular-sheet lens, and the press casting method which imprints a lens 
type lens pattern, the direct cutting method which carries out direct cutting of the resin board are known 
by carrying out heating pressurization of this. 

[0003] However, in an injection molding method, molding of the molding of big size is difficult and is 
applicable only to molding of the molding of comparatively small size. Moreover, by the press casting 
method, in order for a resin board and a cast type heating cooling cycle to take a long time, for mass 
production method of resin molding, much cast types are needed, and in order to manufacture large- 
sized resin molding, immense costs start production equipment. Then, recently, after pouring in an 
activity energy-Une hardening type resin into a lens type, the method of irradiating an activity energy 
line and stiffening this resin etc. is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to have troubles, such as contamination, such as a 
bubble, and to solve this in case a resin constituent is poured in into a lens type although molding time 
can be shortened and productivity can be improved, the method using an activity energy-line hardening 
type resin constituent needed to perform degassing processing separately, or the method of pouring in 
slowly needed to be used for it, and it was not yet enough for mass production method. Especially the 
foam that it was easy to generate a foam and was once generated since a foam was confined in a slot by 
the lens type pattern configuration of the shape of a concentric circle when manufacturing the Fresnel 
lens which has a concentric circle-like lens pattern was easily unremovable, and the lens defect by the 
foam was imitated and it had the trouble of **. 

[0005] After applying the ultraviolet-rays hardening type resin liquid (1st resin liquid) of hypoviscosity 
to a lens type as indicated by JP,1 -192529, A as a method of preventing generating of such a foam, 
hyperviscous ultraviolet-rays hardening type resin liquid (2nd resin liquid) is poured in comparatively, 
and the method of piling up a transparent base material, and irradiating ultraviolet rays, making harden 
them, and unmolding is proposed. However, if it did not apply very carefully when low resin liquid with 
a viscosity of about dozens of cps was appUed to a lens type also by such method, **** became a neck 
on **** production and generating of a foam had become a trouble for aiming at improvement in 
productivity. 

[0006] Moreover, a resin-rich-area ball is formed in a lens type edge, and the method of extending resin 
liquid in the lens type is proposed by JP, 1-198521, A, piling up the transparent substrate incurvated 
beforehand. However, in such a method, when using the lens type which has the lens pattern of the 
shape of a concentric circle like a Fresnel lens, since the foam generated at once has movement aUenated 
between lens type heights and a transparent base material, it cannot prevent generating of a foam 
completely. 



[0007] Furthermore, the method of pouring in pouring of the 2nd resin Hquid in the pouring direction 
and the right-angled direction of resin Uquid of the 1st, and extruding it out of a lens type is proposed by 
JP,3-9301,A in the foam generated in the 1st resin liquid poured into the lens type. However, also in this 
method, it is difficuh to perform extrusion of a foam completely like the case of aforementioned JP,1- 
198521, A regardless of the pouring direction. Then, the purpose of this invention is to produce 
efficiently a quality lens sheet without the lens defect by the foam etc. 
[0008] 

[Means for Solving the Problem] this invention person etc. reaches this invention, as a result of 
considering wholeheartedly the manufacture method of the lens sheet using the activity energy-line 
hardening type resin in view of the trouble which the above-mentioned conventional technology has. 
Namely, the manufacture method of the lens sheet of this invention The 1st resin pouring process that a 
diameter pours the 1st activity energy-line hardening type resin into the lens type with which the lens 
pattern was formed using the porous nozzle which prepared two or more nozzle holes 1mm or less less 
than [ pitch 10mm ], The 2nd resin pouring process which pours in the 2nd activity energy-line 
hardening type resin. It is characterized by the bird clapper fi"om the laminating process which piles up a 
transparent base material on the resin of the above 2nd, the hardening process which irradiates an 
activity energy line and hardens the aforementioned resin, and the mold release process which releases 
the aforementioned resin firom mold fi:om a described [ above ] lens type. 

[0009] In the lens sheet which has the lens section of multilayer structure like this invention, properties, 
such as the precise imprint nature of a lens pattern, wettability which receives a lens type, and degassing 
nature, are required as a resin (the 1st resin) which forms a lens point, and the low resin liquid of 
viscosity is used comparatively. However, in performing lens type pouring in this way using the low 
resin liquid of viscosity, compared with the case where resin liquid with high viscosity is used, it is easy 
to generate a foam at the time of pouring. Then, in this invention, it is the 1st resin pouring process 
which pours the resin liquid of bottom viscosity into a lens type, and the manufacture method of a lens 
sheet that the resin Uquid of bottom viscosity can be poured in is offered by using a specific porous 
nozzle, without generating a foam. 

[0010] As shown in drawing 1 , the porous nozzle 1 used in this invention is the thing of the structure 
which formed two or more nozzle holes 2 in the tubular nozzle body at the fixed interval 3, the diameter 
of the nozzle hole 2 is 1mm or less, and it is important for it that the nozzle hole 2 is formed in the pitch 
10mm or less in order to prevent generating of a foam, pouring of resin liquid - setting - the nozzle 
hole 2 to resin liquid - a lens type — a ridge — the ridge fi-om the nozzle hole 2 it connected [ nozzle / 
** ] when developing to it by self- weight after falling to a ** - by being connected with the resin hquid 
which fell to the **, and forming a uniform liquid membrane It is required to be the structure which can 
pour in resin liquid, without generating a foam and for that formed the nozzle hole 2 in the pitch 10mm 
or less. When a pitch 3 exceeds 10mm, relation of such resin liquid that adjoined and fell does not take 
place, but it becomes the cause of gassing. Preferably, the pitch of the nozzle hole 2 is the range which is 
5-lOmm. Moreover, when the diameter of the nozzle hole 2 exceeded 1mm and the metering pump 
which supplies resin liquid to the porous nozzle 1 is stopped, it is because a foam is generated in the 
resin liquid which resin liquid leaked fi*om the nozzle hole 2, and it was trickled into the lens draw spike, 
and was poured in by it. Preferably, the diameter of the nozzle hole 2 is the range which is 0.5-lmm. 
[001 1] Hereafter, the manufacture method of this invention is explained in detail according to a drawing. 
Drawing 2 is the schematic diagram showing the pouring process of the 1st activity energy-line 
hardening type resin of this invention, and installs horizontally lens type 4 in which the lens pattem was 
formed. Activity energy-line hardening type resin liquid 5 is poured into this lens type 4 using the 
porous nozzle 1 shown in drawing 1 . Supply of the resin liquid 5 to the porous nozzle 1 is performed by 
driving the metering pump 7 linked to the resin liquid tank. 

[0012] It is desirable to pour in moving the porous nozzle 1 to pouring of resin hquid in accordance with 
the configuration of lens type 4. For example, when pouring in to Fresnel lens type 8 which was made to 
move the porous nozzle 1 along with the longitudinal direction of a lenticular-sheet lens pattem, and was 
shown in drawing 4 when pouring in to lenticular-sheet lens type 7 as shown in drawing 3 , it is 
desirable to pour in rotating the porous nozzle 1 along with the circumferencial direction of the 
concentric circle of a Fresnel lens pattem. Especially since movement of such a porous nozzle 1 can 
prevent generating of the air bubbles by the contamination at the time of it decreasing that resin liquid 5 
moves exceeding lens type heights, and resin liquid 5 falling to a lens type crevice when the viscosity of 
the resin liquid 5 to pour in is 60cps or more, it is effective. 

[0013] Moreover, as for the amount of the resin liquid 5 breathed out firom the porous nozzle 1 lens type 



4, it is desirable to adjust in consideration of the number of the pitch 3 of the nozzle hole 2 and the 
nozzle hole 2 formed in porous NORUZU 1 and the traverse speed of the porous nozzle 1. That is, when 
traverse speed of Pcm and the porous nozzle 1 is made [ the number of the nozzle hole 2 formed in the 
porous nozzle 1 ] into Vcm/min for the pitch 3 of N pieces and the nozzle hole 2, as for resin liquid 
transport volume U (cm3 / min), it is desirable that it is the range of the following formula 1. 
[0014] 
[Equation 1] 

0. 01 NPV<=U<=0.3NPV ... (1) 

This is because air bubbles are generated, in case resin liquid 5 comrade who became island-like 
coalesces, in order to spread gradually and to go by self-weight, after the resin liquid 5 poured in on lens 
type 4 as resin liquid transport volume U is less than 0.01 NPVs serves as the shape of a discontinuous 
island. On the contrary, when 0.3NPV is exceeded, it is because the amoxmt of resin liquid becomes 
superfluous and is inferior to productivity. 

[0015] When the length of the porous nozzle 1 is shorter than the length of lens type 4, while moving the 
porous nozzle 1, it can pour in by moving lens type 4. The schematic diagram showing the pouring 
process in this case was shown in drawing 6 . It sends to lens type 4, a mechanism 9 is installed, and it 
enables it to move in the move direction and the right-angled direction of the porous nozzle L When one 
move pouring of the porous nozzle 1 is completed, this delivery mechanism 9 moves lens type 4 by the 
length of the porous nozzle 1, and performs move pouring of the following porous nozzle 1. This 
operation is repeated by the length of lens type 4, and resin hquid 5 is uniformly poured in all over lens 
type 4. moreover, the thing for which the sequence which stops liquid sending of resin liquid when the 
detection sensor 10 of a non-contact formula was attached in the porous nozzle 1 and the edge of lens 
type 4 has been sensed is constructed - this - better - it is ~ ** In this case, lens type 4 can also be 
moved in all directions instead of moving the porous nozzle 1. 

[0016] As lens type 4 used by this invention, a proper lens pattern is formed in an inside and the thing 
made of synthetic resin, such as metal, such as glass, alxmiinum, brass, and steel, silicon resin, a 
lurethane resin, an epoxy resin, ABS plastics, a fluorine resin, and the poly methyl pentene resin, etc. can 
be used for it. Moreover, you may give what mixed various metal powders into such a material, and 
plating. 

[0017] Lens type 4 which finished the 1st resin pouring process performs a smoothing process if needed. 
As shown in drawing 6 , lens type 4 into which the 1st resin liquid 8 was poured passes the smoothing 
equipment which installed the suction nozzle 12 which sucks in the blow-off nozzle 1 1, the gas, and 
resin liquid which blow off a gas, and it attracts excessive resin liquid 14 so that resin liquid 8 may 
remain only to the lens pattem crevice 13 of lens type 4. Smoothing equipment disperses excessive resin 
liquid 14 by the air which blew off from the blow nozzle 11, performs smoothing, attracts the resin 
liquid 14 of the dispersed surplus from the suction nozzle 12, and prevents adhesion on the front face of 
the resin Uquid with which smoothing of the excessive resin Uquid 14 which became particle-like was 
carried out by dispersing. Although it is not necessary to install the suction nozzle 12 when scattering of 
the resin liquid 14 of such a surplus is permitted, since scattering of excessive resin liquid 14 causes 
thickness variation of a lens sheet, it is desirable to put the suction nozzle 12 side by side. The blow-off 
nozzle 1 1 has the desirable object which does not have spots that there are few breadths of the gas 
blowing off, and it is connected and installed by the fan 15 for blow off. Moreover, the suction nozzle 
12 has porosity with a width of face of about 5mm, and is connected and installed by the fan 16 for 
suction. 

[0018] Subsequently the 1st hardening process is carried out to a smoothing process if needed. Lens type 
4 which smoothed the 1st poured-in resin liquid 8 can irradiate an activity energy line by the activity 
energy-line irradiation equipment, and the 1st poured-in resin liquid 8 is made into hardening or a semi- 
hardening state. As an activity energy line, although electromagnetic wave lines, such as corpuscular 
rays, such as an electron ray and an ionic line, a gamma ray, ultraviolet rays, a visible ray, and infrared 
radiation, etc. are mentioned, the point of a cure rate, a production facility, etc. to ultraviolet rays are 
desirable. As an activity energy-line irradiation equipment, when irradiating ultraviolet rays, ultraviolet 
ray lamps, such as a high pressure mercury vapor lamp, a chemical lamp, and a germicidal lamp glass, 
can be used. 

[0019] the addition exposure whose exposure of the activity energy line irradiated at the 1st hardening 

process is 320-3 90nm - 10 - 1000 mJ/cm2 it is - things are desirable For this, an exposure is 10 
mJ/cm2. In the following, it is because the hardening reaction of a resin does not advance but it becomes 
the cause of the thickness variation by pouring of the 2nd resin, or gassing. On the contrary, an exposure 



is 1000 mJ/cm2. When it exceeds, it is because there is a possibility that adhesion with the 2nd resin 
may fall or irradiation of the activity energy line after the 2nd resin pouring may color. Since only the 
inside of the 1st resin can be made into hardening or a semi-hardening state by irradiating an activity 
energy line by the exposure of this range, it excels in adhesion with the 2nd resin, and the interface is 
also optically made to a uniform thing. 

[0020] Although what is necessary is just to give the 1st above hardening process if needed, the 1st resin 
in addition, hardening or in pouring in the 2nd resin without carrying out semi-hardening Since the 1st 
resin moves in the form pushed on the 2nd resin, a possibility that the air bubbles resulting from a lens 
type configuration may be generated is between the 1st resin and the 2nd resin and these air bubbles 
become a case under survival with a lens defect into a lens sheet After giving the 1st hardening process, 
it is desirable to pour in the 2nd resin. 

[0021] The 2nd resin pouring process is performed in lens type 4 after the 1st resin pouring process. The 
schematic diagram of the 2nd resin pouring process was shown in drawing 7 . Pouring of the 2nd 
activity energy-line hardening type resin liquid 17 is poured in by fixed thickness on the 1st resin layer 8 
using the **** coater of roU-coater 18 grade. In addition, instead of a roll coater 18, other **** coaters, 
such as a silk-screen-printing machine, may be used, and you may pour in using a porous nozzle or a 
porous nozzle like pouring of the 1st resin liquid. Moreover, when using what has comparatively high 
viscosity as 2nd resin liquid 17, the resin-rich-area ball of the 2nd resin liquid 17 is formed on the 1st 
[ of lens type 1 edge ] resin layer 8, and it can also apply, spreading by the pressure roll through the 
transparent base material 19 on it. Furthermore, the transparent base material 19 which applied the 2nd 
resin 17 beforehand can be prepared, and this can also be piled up on the 1st resin layer 8. Moreover, 
when pouring in the thing of hypoviscosity comparatively as 2nd resin liquid 17, you may give the same 
smoothmg process performed after the 1 st resin pouring. 

[0022] As tiie outline was shown in drawing 8 , th e transparent base material 19 is laid on top of lens 
type 4 which poured in the 2nd resin 17. The edge 21 of the transparent base material 19 is niade to 
agree at the edge 20 of lens type 4, and it piles up using the roll 2 2, In this case, excessive resin liquid is 
made to overflow from the travelling direction or the periphery of a roll 22, is collected from the liquid 
resin receiver 23 of the surplus installed under lens type 4, and after it processes degassing, filtration, 
etc., it is applicable to pouring again. As for the transparent base material 19, it is desirable to arrange 
and pile up so that a roll 22 may be made to meet. Moreover, the roll 22 to be used has a desirable size 
with a diameter of about 250mm or less. When the transparent base material 19 separates, and has been 
arranged from the roll 22 or the thing of the size in which the diameter of a roll 22 exceeds 250m m is 
used It is because there is a possibility that the heights and the transparent base material 17 which were 
produ ced on the front f ^y ^ of the 2nd resin liquid 1 7 m'\y contact in the pnsitinn from whichjt jeparated 
from the SUpe g?OSltion pncitmn nf nn'ginal nf thft trangparftnt hasR mflterial 1 Q and resin liquid 1 7 with a 

roll 22, it may pile up, and air bubbles may be generated between the transparent base material 19 and 
r esin liquid 1 7. 

[0023] If it carries out, although [ transparent base-material 19 ] it is not limited to a thickness row 
especially about material, the thing which is used by this invention and to which a light transmission 
falls by coloring, muddiness, etc. is not desirable. As a material which can be used, plastics, glass, etc. 
are mentioned and a copolymer, a polymer alloy, etc. of acryUc resin, polycarbonate resin, polyester 
resin, polystyrene resin, a fluororesin, polyimide resin, or these resins are specifically mentioned. As for 
the thickness of the transparent base material 19, it is desirable that it is 3mm or less from viewpoints, 
such as the permeability of an activity energy line and handling nature. When are especially used for the 
lens for projection screens, such as a Fresnel lens and a lenticular-sheet lens, etc., and optical properties, 
such as a multiplex image and a rainbow-colored colored spot, are taken into consideration, it is 
desirable that it is 1mm or less. 

[0024] After piling up the transparent base material 2, an a ctivity energy line is irradiated from th eupper 
pa rt of the transparent base material 19 , and resin liquid is stiffene d. In this hardening process, resm 
liquid is sufficient amount to harden completely, and the exposure of an activity energy line is suitably 
determined by the kind of activity energy-hne hardening type resin to be us ed. Afte rthej iarden ing end 
of a resin, the edge of the transparent base material 1 9 is held it unmolds from lens tvpe 4. and a lens 
sheet is obt mpgd. 

[0025] as an activity energy-line hardening type resin used by this invention, it is points, such as 
handling nature and hardenability, and ***s is [ initiator / photopolymerization / by the activity energy 
line / multiple-valued acrylate and/or multiple-valued methacrylate (following and multiple- valued 
(meta) acrylate and publication) monoacrylate and/or monochrome methacrylate (following and 



monochrome (meta) acrylate and publication), and ] desirable in a principal component As typical 
multiple- valued (meta) acrylate, polyol poly (meta) acrylate, polyester poly (meta) acrylate, epoxy poly 
(meta) acrylate, urethane poly (meta) acrylate, etc. are mentioned. These are used as independent or two 
or more sorts of mixture. Moreover, it is better not to use it so much [ when using a metal mold since a 
mold-release characteristic with a metal mold becomes bad, although it is thought that it is the influence 
of the hydroxy} group of isolation in the case of the latter although a monoalcohol monochrome (meta) 
acrylic ester, the monochrome (meta) acrylic ester of a polyol, etc. are mentioned as monochrome (meta) 
acrylate ]. Moreover, it is better not to use it so much [ since it has high polarity also about an acrylic 
acid (meta) and its metal salt, when using a metal mold ]. 

[0026] Moreover, in this invention, although the 1st activity energy-line hardening type resin and the 
2nd activity energy-line hardening type resin poured in on it are used, these 1st resins and the 2nd resin 
may be the things of the composition from which the thing of the same composition also differs. Also by 
the case of the same composition, that from which physical properties, such as viscosity, differ can also 
be used. For example, as the 1st resin, a resin with sufficient adhesion with a transparent base material 
can be used for a resin with the sufficient repeatability of a lens type lens par turn as the 2nd resin. 
[0027] As the 1st resin, the transparency after hardening is high, about dozens of cps and a low thing are 
desirable still more desirable, and viscosity is a thing with a viscosity of 10-40cps. This is because 
possibility that air bubbles will be generated becomes high according to causes, such as cavitation at the 
time of pouring nozzle passage, when the resin liquid with which the viscosity at the time of pouring 
exceeds lOOcps is used. Moreover, even when using resin liquid with high viscosity, it is desirable to 
heat resin liquid beforehand and to set viscosity at the time of pouring to about dozens of cps. 
Furthermore, it is desirable to filter and use the contaminant in liquid etc. with a filter while fiiUy 
carrying out degassing of the resin liquid beforehand. Since the hardenability under air existence being 
inferior and raising adhesion with the 2nd resin group especially as the 1st resin to be used comes out, 
what made the methacrylate component the principal component is desirable. 
[0028] 

[Example] Hereafter, based on drawing 9 - drawing 1 1 , the example of this invention is explained 

concretely. 

As shown in example 1 drawing 9 , lens type 4 in^which the Fresnel lens pattern was formed was 
prepared for the board made from the brass of a 1200mmx800mm size with a thickness of 3mm. This 
lens type 4 was laid in the stand. As a porous nozzle 1, what cut the nozzle hole 2 with a diameter of 
0.5mm at intervals of [ 60 ] 5mm was used for stainless steel tube manufacturing of SUS304 with a 
length of 350mm, the diameter of 20mm, a bore [ of 10mm ], and a thickness of 5mm. The gear pump 5 
for supplying the 1st ultraviolet-rays hardening type resin liquid is connected to this porous nozzle 4 
through a line filter 24, and resin liquid 8 is supplied from a resin liquid tank. The 1st resin liquid 8 was 
poured into lens type 4 at the pouring speed for 300cm3/, setting the interval of lens type 4 to 5mm, and 
moving the porous nozzle 4 to the travelling direction and the right angle of lens type 4 the speed for 
50cm/. When the porous nozzle 1 crossed lens type 4 and the 1st pouring was completed, lens type 4 
was moved 300mm and 2nd pouring was performed. The same procedure performed four pourings and 
the 1st resin liquid 8 was poured in all over lens type 4. 

[0029] The composition of the 1st ultraviolet-rays hardening type resin was as follows, and the viscosity 
in a room temperature was 40cps. 

<Resin composition> Fan krill FA-321M 50 % of the weight (the Hitachi Chemical Co., Ltd. make, 
ethylene oxide denaturation bisphenol A dimethacrylate) 

Diamond beam 41 17 10 % of the weight (the Mitsubishi Rayon Co., Ltd. make, bisphenol A system 
acrylate) 

Diamond beam 2106 40 % of the weight (the Mitsubishi Rayon Co., Ltd. make, tetrahydro fiiU fiiril 
acrylate) 

DAROKYUA 5117 (Merck Japan make and 2-hydroxy (as opposed to the sum of the above-mentioned 

resin)) 1.5 % of the weight 

- 2-Methyl-l -Phenyl Propane -1-ON 

Subsequently, as shown in <A HREF="/Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=l E_N/;?9?98 ?? 
=///&N0001=150&N0552=9&N0553=000011" TARGET="tjitemdrw"> drawing 10, the smoothing 
equipment which installed the blow-off nozzle 1 1 which blows off air in the shape of [ of length almost 
equal to the width of face of lens type 4 ] a slit, and the suction nozzle 12 was prepared. As a blow-off 
nozzle 1 1, four air nozzles (the product made from KIKUCHI, DN-300 type Daico air nozzle) were 
installed, and the suction nozzle 12 was installed in this and the position which counters. Smoothing was 



performed as lens type 4 was moved the speed for 2m/and the 1st resin liquid 8 was poured only into the 
lens pattern crevice 13 of lens type 4 in the position distant from these nozzle nose of cam 5mm. In 
addition, the ring blower 15 was connected to the blow-off nozzle 1 1, air was sent in by 1200mmAq, the 
vacuvun cleaner 16 was connected to the suction nozzle 12, and excessive resin Uquid 14 was attracted. 
[0030] After performing smoothing, lens type 4 was passed by part for 3m/of bearer rates, having used 
the interval of a chemical lamp and lens type 4 as 100mm for the inside of the 1st black Hght which 
arranged eight chemical lamps in parallel, and it was made to harden so that the 1st resin liquid may be 
in a semi-hardening state. At this time, the amount of addition UV irradiation of 320-390nm was 150 
mJ/cm2. 

[0031] On the 1st resin layer 8 which carried out semi-hardening, banco run squeegee CB-60-A (fixed 
quantity coater by the mesh industrial company) was used, and the 2nd same resin liquid 17 as the 1st 
resin liquid 8 was spread so that it might become almost uniform thickness. Subsequently, as shown in 
drawing 1 1 , as a transparent base material 19, in the almost same size as len s type 4, t he sheet made of 
acry lic resin wit h a thi ckness of 1mm (bitter taste rewrite [ by Mitsubishi Rayon Co., Ltd. ] # 000)is^ 
i nstalled so that the edge mavJ oiFh thft pHgp nf If^nc typpi 4^ f^nH the roll 22 was dropped, holding so that 
i t may arrange along with a roll 2 2. The speed for Im/, the roll 22 was tumed and moved to the other 
end from the end section of lens type 4, and the tra nsparent base material 19 was piled u p on the 2nd 
resin liquid 17. Overflowing surplus resin liquid was collected to the liquid resm receiver zi mstalled 
under lens type 4. And when the roll 22 moved to the other end of lens type 4, it raised the roll 22, and it 
ended superposition. As a roll 22, what twisted the NBR sheet of 40 JIS rubber degrees of hardness 
around the metal roll with a diameter of 150mm was used. 

[0032] Using the black light which has arranged three ultraviolet ray lamps with an irradiation intensity 
[ of 80 W/cm ] of 6.4kW for lens type 4 which piled up the transparent base material 19, ultraviolet rays 
were irradiated and resin liquid was stiffened completely. It unmolded from lens type 4 after the 
hardening end, and the Fresnel lens sheet was obtained. The obtained Fresnel lens sheet was a uniform 
quality thing which there is no survival of the air bubbles to the inside of a lens, and thickness variation 
does not have, either. 

[0033] The Fresnel lens sheet was obtained by the same method as an example 1 except having used 
what cut the nozzle hole 2 with a diameter of 1 .5mm at intervals of [ 50 ] 5mm as an example of 
comparison 1 porosity nozzle 1 for stainless steel tube manufacturing with a length of 350mm, the 
diameter of 20mm, a bore [ of 10mm ], and a thickness of 5nim of SUS304TP15A. After the obtained 
Fresnel lens sheet stopped supply of resin liquid at the 1st resin pouring process, the resin liquid which 
remained from the nozzle hole trickled, air bubbles were generated in the 1st resin liquid, and this 
remained in the Fresnel lens sheet and had produced the lens defect. 

[0034] The Fresnel lens sheet was obtained by the same method as an example 1 except having used 
what cut the nozzle hole 2 with a diameter of 0.5mm at intervals of [ 20 ] 15mm as an example of 
comparison 2 porosity nozzle 1 for stainless steel tube manufacturing with a length of 350mm, the 
diameter of 20mm, a bore [ of 10mm ], and a thickness of 5mm of SUS304TP15A. Pouring of resin 
liquid did not become the whole lens type with uniform pouring at the 1st resin pouring process, but air 
bubbles generated the obtained Fresnel lens sheet in the 1st resin liquid, and this remained in the Fresnel 
lens sheet and had produced the lens defect. 
[0035] 

[Effect of the Invention] Since this invention consists of composition as explained in fiiU detail above, it 
can imprint a lens type lens pattern precisely, can produce efficiently the outstanding lens sheet without 
generating of air bubbles, thickness variation, etc., and can offer the lens sheet suitable for a Fresnel lens 
or a lenticular-sheet lens used [ especially ] for a projection screen etc. 



[Translation done.] 



